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Phylogenetic Differentiation of Streptomyces spp. Isolated from Potato Scab Lesions in Jeju Island of
Korea on the Basis of 16S rRNA Gene Sequences. Lee, Soo-Hyun, Young-Hwan Ko?, Chang-Jin Kim?,
Bum-Joon Kim', and Keun-Hwa Lee*. Department of Microbiology, Cheju National University College of
Medicine, Jeju 690-756, Korea, 'Department of Microbiology, Seoul National University College of Medlicine,
Seoul 110-799, Korea, “Department of Food Science and Fngineering, Cheju National University, Jeju 690-756,
Korea, 3Korea Research Institute of Bioscience and Biotechnology, Yusung, Daejeon 305-600, Korea — Potato
scab is prevalent in all potato-growing areas of Jeju Island and causes economically significant losses. Strepto-
niyces species are known as pathogens of potato scab. In this study, we analyzed the 16S rRNA sequences of
Streptomyces spp, which are isolated from potato scab lesions in Jeju Island, and constructed 16S rRNA phy-
logenetic tree. All isolates were clearly differentiated into the genus Strepfomyces, and the tree also showed
that new scab-causing Streptomyces spp or not yet named species of Streptomyces are existed in Jeju Island,

Korea.
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Table 1. Strains isolated from potato scab lesion from Jeju-do used in this study.

No.

Isolates

16S rRNA analysis

O 00~ N R WD =

—
o

PS3/Jeju-do
PS4/Jeju-do
PS5/Jeju-do
PSé/Jeju-do
PS9/Jeju-do
PS11/Jeju-do
PS12/Jeju-do
DS1/Jeju-do
DS2/Jeju-do
DS3/Jeju-do

Streptomyces spp.
Streptomyces spp.
Streptomyces spp.
Streptomyces spp.
Streptomyces spp.
Streptomyces spp.
Streptomyces spp.
Streptomyces spp.
Streptomyces spp.
Streptomyces spp.

No. Isolates 168 rRNA analysis
11 DS5/Jeju-do Streptomyces spp.
12 DS8/Jeju-do Streptomyces spp.
13 DS11/Jeju-do Streptomyces spp.
14 DS12/Jeju-do Streptomyces spp.
15 DS14/Jeju-do Streptomyces spp.
16 DS15/Jeju-do Streptomyces spp.
17 DS16/Jeju-do Streptomyces spp.
18 DS17/Jeju-do Streptomyces spp.
19 DS19/Jeju-do Streptomyces spp.
20 DS20/Jeju-do Streptomyces spp.

mM EDTA, 100 mM NaCl: pH 8.0)e]] &3] A|A 2 o
Foll L4810,

AT Z3AL c oAl $elE Strepromyces spp.2
16S rRNA 322 5517171 93] dFA2 ) ool
T4l S. scabiei®] 16S IRNA 47 4714 P S wigko s
primer(Forward primer 5'-ATGAAAGTTATCAAAACA-
GCACCTTTGATCCCA-3', Reverse primer 5-TCAGTCGIT-
ACCTCCTTTATC-3)E- A|Z3}% . PCREM-2- Taq DNA
polymerase(1 U), 250 puM deoxynucleoside triphosphate,
50 mM Tris-HCI(pH 8.3), 40 mM KCl, 1.5 mM MgCl,,
gel loading dyes X3 9= PCR mixture tube
(AccuPower PCR PreMix; Bioneer, Daejeon, Korea)S ©]
43} ot 3] DNA 50 ng3} | 23k Forward/Reverse
primer Zt 20 pmol& ¥I FFFE HEF =) 20 Lot
HEE Arletel EFES HEAY FHENEE AS
o &= 95°Col| Al 5% F3l denaturatione A3 ¥, 30
cycle=. denaturation 94°C 30%, annealing 60°C 30, ex-
tension 72°C 45%, HSAHOZ 72°Col| A 1057} extension
= TR FHELANE AL 1% agarose gelel
A7]94% 3kdet. A7]°dE3F PCR AHE-2 QIAEX I Gel
Extraction Kit(QIAGEN, Hilden, Germany)E 23} $-of
B7IMYE EAE AEHE7IME 2247 (Applied Biosystems
model 373A)2 3§315ict. 2159 71ME 442 3 DNA
60 ng, primer 3.2 pmol, F5E &8sl 12 mLE W=
¥ BigDye Terminator Premix(Perkin-Elmer Applied
Biosystems; part no. 430315512114) 8 mL-& 4]¢] PCR&
83130}, PCR ¥H-2 model 9600 thermocycler; Perkin
Elmer Cetus& AF8-3}od, 25 cycle® 95°C 153, 50°C 10
ZE, 60°C 4%-22 pa3ioint. Hhgo] ¥y AHE2 QIAEX
spin columng ©]-8-3}e] A3 Foll 5% acrylamide gelol
2] 1X TBE bufferol]l A 40 watt2 7217+ A7]193% s)ed 20
o) AF= 2R} vl o]y A A Fejd FF9H(Table 1),
16719] EF FF9) 16S RNA 5341 97149 1400 bpS
AA s eH(Table 2). ZAE 16S RRNA 54} 971G
DNASTAR program MegAlign package?] multialignment

Table 2. Streptomyces reference strains used in this study.

No. Species Strains
1 Streptomyces scabie KACC 20193
2 Streptomyces scabies KACC 20200
3 Streptomyces scabies Isolate OHO1-5d
4 Streptomyces europaescabie KACC 20186
5 Streptomyces bottropensis NBRC 13023
6 Streptomyces diastatochromogenes NBRC 3337
7 Streptomyces neyagawaensis NBRC 3784
8 Streptomyces turgidiscabies NBRC 16080
9 Streptomyces acidscabies ATCC 49003
10 Streptomyces griseofuscus NBRC 12870
1 Streptomyces violaceolatus NBRC 13101
12 Streptomyces diastatitus NBRC 15402
13 Streptomyces gelaticus NRRL B-2928
14 Streptomyces ehimensis NBRC 13470
15 Streptomyces kitasatoeensis NBRC 13686
16 Micromonospora spp. NARO1
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Fig. 1. Phylogenetic relationships among scab-causing Streptomyces spp. based on 16S rRNA gene (1400 bp). This tree was con-
structed by the neighbor-joining method in the MEGA?2 program. The bootstrap values presented at the corresponding branches were eval-
uated from 1000 replications. @, potato scab causing reference strains.
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